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Abstract Background: Prophylactic drainage of wounds is aimed to reduce the wound com-
plications and thereby morbidity. Obese patients are at more risk. The objective of the present
study was to determine whether subcutaneous drainage can reduce such complications in elec-
tive abdominal surgery (cholecystectomy) in obese patients.
Design: Randomized, prospective and comparative study.
Methods: Two hundred and fifty obese patients with body mass index (BMI) >32 and subcuta-
neous fat thickness of >3 cm undergoing elective Cholecystectomy were allocated into two
groups, viz. study (nZ 125) and control (nZ 125). Incision technique was standardized for
all the patients. Patients with sepsis, spillage and comorbid conditions were excluded from
the study.
Results: Overall seroma formation occurred in 11 (8.80%) patients in the study group and 42
(33.60%) patients in the control group (p < 0.05), the likelihood of seroma formation without
drains was 6.5 times and 9.3 times more in patients with subcutaneous fat thickness of 3e
3.9 cm and 4e5 cm, respectively. 71.43% of patients in the control group and 54.55% patients
in the study group who developed seroma presented in the first week of surgery.
Conclusion: Prophylactic use of subcutaneous drains in obese patients undergoing cholecystec-
tomy was found to reduce the seroma formation significantly.
ª 2007 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.Introduction
Surgeons have been concerned with wound healing since
long as wound complications increase the morbidity of the
patient. Wound management is a fundamental practice
of surgery and in elective surgery, the surgeon’s task is
to minimize the adverse effects of wounds. Wound
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doi:10.1016/j.ijsu.2007.05.011seromas, hematomas and infections are the commonest
complications of the wounds. Obese patients are at more
risk of these complications. A number of methods have
been used by surgeons from time to time to reduce these
complications. Use of subcutaneous drains in the wounds is
one of them. The rationale for subcutaneous drains is based
on the premise that the removal of any collecting serum or
debris and elimination of dead space would result in lower
rate of wound complication.1 Only a limited number of
studies are available in the world literature regarding the
role of subcutaneous drains in prevention of local woundhed by Elsevier Ltd. All rights reserved.
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on female patients undergoing some sort of gynecological
or breast surgery,2e6 with controversial results. Cholecys-
tectomy is one of the commonest operations performed in
general surgical units and any wound collection in such pa-
tients increases their morbidity. The present study was un-
dertaken with a view to see whether use of subcutaneous
drains in elective cholecystectomy can reduce such wound
complications.
Materials and methods
Patients undergoing elective cholecystectomy through right
subcostal incision, in the Department of General Surgery at
Sher-I- Kashmir Institute of Medical Sciences, Srinagar,
were included in the study. It was a prospective, open
and comparative study carried over a period of two and
a half years from January 2003. Proper approval was
granted by the postgraduate ethical committee of the
institute before undertaking this study. Patients who opted
for open elective cholecystectomy were randomized before
surgery and patients were divided into two groups
by systematic random sampling. Randomization was done
by the consultant in charge. The first patient was put in the
study group and the following in the control group.
However, if on the table there was spillage of gall bladder
contents or the gallbladder was found to be inflamed, such
patients were excluded from the study. Total sample size
was of 250 patients with 125 patients in each group (viz.
study and control). Sample size was calculated on the basis
of prevalence of obese patients among cholecystectomy
subjects. It took about two and a half years to fetch the
requisite sample size of 250 patients. Subcutaneous drains
were used in the study group whereas in controls, wound
closure was accomplished without subcutaneous drainage.
Patients of either sex, aged 20e55 years with body mass in-
dex (BMI) >32 (Grade II obesity) were included in the study.
Among those with BMI >32 only those patients with subcu-
taneous fat thickness of at least 3 cm were taken up. Pro-
phylactic antibiotic [Ceftriaxone a half hour before
surgery] was given to both groups of patients, and a second
dose was given 12 h after surgery. Only those patients with-
out any evidence of sepsis or spillage were included in the
study. The patients with associated factors like diabetes,
advanced malignancy, steroid therapy, sepsis elsewhere,
radiotherapy, hepatic insufficiency or renal insufficiency,
or any other medical or surgical problem which would influ-
ence wound healing, were excluded from the study.
Cholecystectomy was performed by a standard tech-
nique using cautery for hemostasis. Reperitonealization of
gallbladder was not done in any of the patients. Sub-
cutaneous fat thickness was measured and recorded. In
addition to a subhepatic intraperitoneal drain, a subcuta-
neous drain (14 F) was placed and brought out through
a separate incision, and connected to closed vacuum suc-
tion drainage. Wound closure technique was uniform in all
of the patients. Drains were kept in place for 2 days. The
patients, whether from study group or controls, were dis-
charged on the 3rd postoperative day. All patients were
examined and evaluated postoperatively for detection of
wound seroma, hematomas, infection and breakdown.The diagnosis of seroma was made on a clinical basis in
patients having serous discharge or soft fluctant bulge in
the wound which on aspiration revealed serous fluid.
The wound infection was diagnosed by the presence of
erythema and cellulitis.
All patients who developed seroma underwent drainage
through the main wound followed by regular antiseptic
dressings. All participants were followed in the outpatient
department at regular intervals for about 1 month. The
results were recorded and finally compared and analyzed
statistically using a chi-square (c2) test.
Results
The patients were comparable for age and sex in the two
groups with a male to female ratio of 1:5. Four patients
under the age of 40 years and seven patients over the age
of 40 years in the study group developed seroma, as com-
pared to 15 and 27 patients respectively in the control
group. However, the difference was statistically insignifi-
cant (p > 0.05). Similarly, the variation was not statistically
significant in relation to sex of the patients: 2 males and 9
females in the study group developed seroma, compared to
8 males and 34 females in the control group.
The BMI of our patients in either group was in the range
of 32e34 which, according to WHO classification, is Grade II
obesity. No further distribution of patients was done with
respect to BMI. The subcutaneous fat thickness observed in
our patients was in the range of 3e5 cm as shown in Fig. 1,
which shows equitable distribution of patients in both the
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Figure 1 Patient distribution with respect to subcutaneous
fat thickness.
406 N.A. Chowdri et al.Table 1 Seroma development with respect to subcutaneous fat thickness
Group 3e3.9 cm 4e5 cm
Seroma No seroma Total Seroma No seroma Total
No. (%) No. (%) No. (%) No. (%)
Study 1 (1.69) 58 (98.30) 59 10 (15.15) 56 (84.84) 66
Control 7 (10.14) 62 (89.85) 69 35 (62.50) 21 (37.50) 56
Result significant Result significantgroups. The patients were divided into two groups accord-
ing to subcutaneous fat thickness, viz. 3e3.9 and 4e5 cm.
The main complication seen in our patients was seroma for-
mation. Distribution of seroma formation with respect to
subcutaneous fat thickness is shown in Table 1, from which
it is evident that statistically a significant difference exists
in the rate of seroma formation in both groups. The likeli-
hood of seroma formation in controls was 6.5 times more
than cases with subcutaneous fat thickness of 3e3.9 cm
while it was 9.3 times more than cases with subcutaneous
fat thickness of 4e5 cm. The overall distribution of patients
who developed seroma is shown statistically in Table 2. It
was observed that there is a significant decrease in seroma
formation in patients with subcutaneous drain as compared
to controls. Only 8.80% of patients in the study group devel-
oped seromas in comparison to 33.6% of controls. The likeli-
hood of seroma formation in controls was 5.2 times greater
than in the study group. Most of the seromas in either group
were detected in the first week of surgery (Table 3). Only 2
patients in the study group and 5 in the control group pre-
sented with wound seroma after the second week of sur-
gery. All wounds healed following drainage of seromas.
None of our patients developed wound hematomas or dehis-
cence. Only 1 patient in the control group was found to
have wound infection; however, the difference was not sta-
tistically significant.
Discussion
In spite of tremendous advances in surgical technique over
the past two decades, controversy remains over the use of
subcutaneous drains. Advocates argue that by eliminating
the dead space and reducing fluid collections, prophylactic
drainage helps in reducing the postoperative wound com-
plications and thereby the economic and psychological
burden on the patient and family. Opponents are of the
opinion that subcutaneous drains facilitate bacterial mi-
gration into the wounds and thereby increase the infection
rate.
Table 2 Overall distribution with respect to seroma
development
Group Seroma No seroma Total
No. (%) No. (%) No. (%)
Study 11 (8.80) 114 (91.20) 125 (100)
Control 42 (33.60) 83 (66.40) 125 (100)
p < 0.05. Result significant.In the present study the patients were comparable for
age and sex in the two groups. No topical antibiotic or
irrigation through the drain was used in our patients. In
a study by Farnell et al.7 it was found that catheter closure
technique with antibiotic irrigation in patients with a mod-
erate amount of intraoperative subcutaneous contamina-
tion is not superior to primary closure after subcutaneous
irrigation with antibiotic solution. The reason for not using
irrigation in our study was that none of our patients had
wound contamination during surgery. In fact we have tried
to eliminate all confounding variables so that the only vari-
able to be tested was the use of subcutaneous drain. Our
patients were healthy with no associated medical disease,
and all procedures were performed by a standardized and
uniform wound closure technique.
The BMI of all patients was between 32 and 34, which
was in accordance with the study design. These patients
were selected on the basis that obesity is a well-known risk
factor for local wound complications. In 1976 Pitkin2 noted
a 29% wound complication rate in obese patients in compar-
ison to 4% in non-obese patients. In another study by Gallup
et al.3 a wound complication rate of 42.2% was reported in
obese gynecological patients compared to 0.9% in non-
obese patients. They found that suprafascial suction drain-
age was a major contributing factor in reducing the wound
complication rate. However, we did not include non-obese
patients and patients with morbid obesity who have comor-
bid conditions and which can influence results.
The only complication found in our patients was wound
seroma. Only one patient in the control group developed
wound infection though statistically insignificant. This was
in contrast to one of the previous studies8 published in
1964, which suggested that wound infection rate doubled
in the presence of subcutaneous drains. The low infection
rate can be explained by improvement in surgical and ster-
ilization techniques and the availability of better antibi-
otics in the present era. A wound is considered to be
infected if erythema and cellulites are present. Mere cul-
turing of potential pathogen from serous fluid does not by
Table 3 Seroma development with respect to duration
after surgery
Group 1st week 2nd week 3rd week 4th week Total
No. (%) No. (%) No. (%) No. (%) No. (%)
Study 6 (54.55) 3 (27.27) 1 (9.09) 1 (9.09) 11 (100)
Control 30 (71.43) 7 (16.67) 3 (7.14) 2 (4.76) 42 (100)
p > 0.05. Result insignificant.
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a significant decrease in seroma formation in patients
with drains as compared to controls. Worcester4 also re-
ported a beneficial effect of subcutaneous drains in obese
gravida patients undergoing caesarean delivery. A 4%
wound complication rate was found in patients with subcu-
taneous drains, 19% in patients who received subcutaneous
sutures, and 42% in the ‘‘no suture or drain’’ group. No in-
fection was reported in the drain group, compared to 8% of
patients in the subcutaneous suture group, and 4% in the no
suture or drain group. Similarly wound separation was re-
ported in 4%, 15% and 27% of these patients, respectively.
None of the patients developed seroma in the drain group;
however it occurred in 8% patients in the suture group, and
12% in the no suture or drain group. No case of hematoma
was reported from the study. The subcutaneous fat thick-
ness of our patients in either group was greater than 3 cm
in accordance with the study design. Soper et al.9 has dem-
onstrated a significant association between the depth of
adipose tissue and subsequent wound complication.
Although obesity has traditionally been considered
a major risk factor for wound infection, it was demon-
strated by logistic regression analysis that weight and BMI
were not significantly associated with wound complica-
tions. Wound complication was reported only in patients
with a depth of subcutaneous tissue of >3 cm, and none
with a depth of <3 cm. We found a significant increase in
the rate of seroma formation with the increase in the sub-
cutaneous fat thickness. It is a well-known fact that wounds
with large areas of dead space remain hypoxic and heal
poorly, therefore the more the subcutaneous fat thickness,
the greater the ischemic insult. A surgical incision causes
disruption of vascular and lymphatic channels with accumu-
lation of serosanguinous material, lymph and fatty debris in
the wound; thus the more the depth of subcutaneous fat,
the more is the dead space and thereby the more is the col-
lection. Removal of this collection improves vascularity and
enhances the host defense mechanism. Our study substan-
tiates this assumption. Overall the likelihood of seroma for-
mation in controls was found to be 5.2 times greater than
the study group.
Hospital stay was not compared between the two groups
in our study because all of our patients were discharged on
the third postoperative day irrespective of whether they
were from the study group or from controls. Patients who
developed wound seroma were managed as outpatients.
Most of the wound seromas are reported within the first
week of surgery in our patients. The rate of seroma
formation decreases as the number of postoperative weeksincrease; however, we did not analyze the advantage of
subcutaneous drainage for more than 2 days.
From our study we conclude by suggesting routine use of
subcutaneous drain in obese patients undergoing elective
abdominal surgery; however, further studies need to be
carried out with respect to duration of subcutaneous
drainage and also to assess the usefulness of such drains
in non-obese patients.
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